a new, long-term exploration program to support the President's "Vision for U.S. Space Exploration." The primary goal of this program is to establish a sustained human presence in space, beginning with robotic missions to the moon in 2008, followed by extended human expeditions to the moon as early as 2015.
exploration. Because structures are expected to be large and heavy, robots will be needed for a range of construction tasks including material transport, equipment positioning, and assembly. For example, planetary outpost construction will involve the transport, positioning : / 42 i n t e r a c t i o n s / m a r c h + a p r i l 2 0 0 5 
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In-situ Resource Utilization. In-Situ Resource
Utilization (ISRU) is a critical need for sustained exploration. Launching and deploying all the materials (consumables) that are needed for a permanent outpost is so cost-prohibitive, that in-situ resources will have to be used.
At the same time, in order for ISRU to be cost effective, humans cannot perform this task unaided. Instead, groups of robots could be used to mine, transport, and even process materials such as regolith, water, etc.
HRI CHALLENGES.
The interactions between humans and robots will be unlike anything that NASA has designed and implemented before. The operation of robot teams will at times be directed from ground control. For example, a lunar rover team may be assigned tactical assignments (e.g. "inspect solar array alpha"). Surface astronauts will also communicate with in-situ robots using voice-based commands, gestures, and wireless digital communication. Rovers, in turn, will communicate with one-another for team-based collabora- 
